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(54) LIQUID CRYSTAL DISPLAY DEVICE 

(57) Abstract: 

PROBLEM TO BE SOLVED: To provide a liquid crystal 
display device capable of displaying the picture of high 
quality by further dissolving phase differences 
corresponding to visual angles to be caused in a liquid 
crystal element and improving the lowering of the contrast 
ratio in the direction opposite to a visual angle, a coloring 
phenomenon and inversion phenomena in the left and right 
directions. 

SOLUTION: This liquid crystal display device 1 is 
constituted so that at least one sheet of phase difference 
plates 5a, 5b whose refractive index anisotropies are 
negative (na=nc>nb) and whose directions of main 
refractive indexes nb are inclined with respect to normals 
of surfaces and whose main refractive indexes nb are 
inclined in the clokwise direction or the counterclockwise 
direction around directions of main refractive indexes na or 
nc in the surfaces is interposed between a liquid crystal 
display element 4 to be constituted by sealing liquid crystal 
in between one pair of glass substrates 2, 3 and one pair 
of polarizers 6, 7 to be arranged on both sides of the liquid 
crystal display device 4. In this case, the retardation of the 
liquid crystal layer is set in a range which is larger than 
300nm and is smaller than 550nm. 
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(57) [gft] 

[mi mik&mm =f i~ ft ft fo-rz&mm 
tt£ffff>BHs # * ftax^ss & aft-*- * „ 

^A1"&cfclcj:oTtgj£$*i&fl?u a a f^iS?-4 t» ?K 
<75P^(C. SW^H^te**® (na = nc>nb) X'$> 

•)ClSMLtv>4fl[«lS5a. 5b4-^i<t{>ltt 
■T- v3>4-300nmJ:t)±i< 5 5 0 nmJ:i)^? 




na= nc> nb 



*l fit /£ £ it tz <D m ?ttt&^<7) ffi ( - ffi B H B ji & $t A 

iEfKSJ^S^MIMUEH sna-tfwfBjfc^i: £ 

SJJf2?«Rfr^>3oco±®Jif^n a, nb, n c * f n a 
= n c >n b tv^f^g^f t^litiiSt^ot, ± 

h mm l tztkm^mt it>*>* t/z t&Kmt s & *) u 0 

« g« £ ± EiS tfa Jc * sR^ t ± EfS yfc^- <h O m , 

dOflt^3 0 0 nmJ:^^< 5 5 0iimJ: *)'h£^IE 
[3t*JR 2 ] A n • d <D\&i)*3 2 0 n mrt^ 5 2 0 n m 

iitc&^T, Rfiffi^«*ffiUKi?L/c±JSW^n b<0 

fi« L , ^os v» tciS« L fc±Effi«£« t flTt-T t U 
*5^T* iZfom^WLcoitm!<z%c-& L/:iffiW¥ n b 

«r#ati-&w*Ji i i fz& 2mm<Di& 

SWffilt KKSU S^MCia«L/jffi^^f4ffi 

*ffi]t Sfiffl^*^±iB*f*n b ?>±E*S*4#|fiJ fc ^|hJ 
CfSjJ^L/::^ Sr*ffSfc-t-*fflt*Jl3 dEttOffi 

[0 0 0 1 ] 

U il£ B B B^3m^£ffl^«£ffl^;b^£C t 

[0 0 0 2 ] 



[ 0 0 0 3 ] -JKU, CO j; -5 fcfl£ H ^^KEl±i2jfcf! 

LTfc»K :olK±C, • * "7 

? -t 4 7~? b ] ) 9 xiiSa^^-sgat^iiv^Tii. Mil: 

> LT, 3?J9£ F7>v^y (TFT; ThinFilm 

Transistor ) ta t'OfigSftS^ 7& f ±S£^S«± UJKfiK £ 

IfiiC^fe, jgfe, Wfefc 7 - 7 4 )U ^JS^iS: 

[ 0 0 0 4 ] lE^i^i^vf < -y ^ilS B B B ^^^Sr 

ffl ^ iis h b b s ^ a t i , wra-rs^ffiuiswisffiiaao* 

b^b^ Sr*T A-T -& C t tc J: otM ^ H^ffi B B B^^^i=- 
t . ±I£ffi B B B ^7F^T-co^PJUg£g ^H^>-it(7)fi7fe« 

[ 0 0 0 5 ] _LEOiRa^^5lffi-Ci±-y >f X-f v K^t 

53^(i^60 7 fcf >^^ffi]ii L/:^oTML, -Jog 

[ 0 0 0 6 ] ±I£iftS3^5SS<0jt*:fr3CJ: Ltli, ffl 

[ 0 0 0 7 ] (a) ^7f r^'iS B B H &ft9 0° feU 
rfiBfiffil Z*ttzT?-T 4 ^ffiSftS! yJA-rv K^7r< -y 
r> (Twisted Nematic , WTTNt&t^)) i£ B B a^7F/^ 

(b) ^VT^^$ 0 a a »fcO7^Xhft^9O o £JL± 
CLTi; i:nS£ffi]^-tt^-e;u-^y U -y * ^ffiiftg!* 
— "J^Ts-T-v b" t~ 4 y ? (Super TwistedNemat ic 

. HTSTNkftm ffi B B B«^>V?t 
f^^O (b) vii/f/U -y ^^lEftaS TNiRSSE^^ 

SyV^ti, ft&<Dm&i> t: ff&'tz>tzit>* esi/T^ff^ 

[0 0 0 8 ] (b-1) ^ffliM-ti^lS^'M 

y;U-/\'-7^t7 K*7f -f y ^ (Double Super 
Twisted Nematic) iftfaS^JS; 

(b-2) -7 -f ;uAft^na?E B B B ^^^S: 
-^'b2^5t^xt:li-rs < h, e*tt, fi^F^i*> 

[0 0 0 9 ] — fj^O (a) 7^f ^r»STN 

iKfi^^^tiw ovarii, ffiTt^cofi/t^fSj^avMzS 



[0 0 10] (a - 1 ) — W^fi*K60fIjfe^[fi]4:ffli: 
(a -2) fflj6^Ifi]Sr«SUi:«-*-SJ:-7lweaL"C. 

[0 0 11] t ±I£^TNffiB B B ^7F^5tU^v^ 

Lrv^:t^i:, tlfl^co JL£;ij ft*>ftjgtz J: 

[0 0 12] [3 7 1*. TNffiSSt^fR^a 1 Ol8fffi«it 

^^Ltt^c ±£co»£\ ccoi£SSt^Xi=-3 1 
H£^T , g«3 3 , 3 4 *ffi^S«*ffi]=£:aiai-&ii: 

i-^ttt^fl*3 6 , 3 7 fi\ ffi B B B ^T-3 2 ttcioZftfZ 
6, 3 7&ftL3,fr=¥-3 2 *r««1-& fcIE#*fcS**fc 

U c^o&fflguftoTffiRfiftu Sifts*!. 

[0 0 13] £<bU, *IS^?R a B B «<75|*lffi'CJ±, jRH^ 

T-3 2 ii. i«3 3 <h^«3 4 fc <Z) + Pfl«tti£ fc 3 
3 i£li&«3 4 co ffi 135 t T'tif;i/ hft^^ot^ 
*K 4 fcffiSWrfiJ&lftfc LtM^3 2 a* 9 0° fci; 

SI«fi*3 5s 3 6 , 3 7(i, ^co^ft^ft/gfc J: ») 

[0014] ±m<D&mi£&&t it, m 

ffl r£ *1 * ft ^ H ffi co T * ft "C * Z> IE ffi ft ~n ft iz 1 1 ft 

(jar, rafesnu iv»?) ei^t^i^ 

<D^\ftX*hhK\fLft1in\<zffift fcfiJItTfT < i:, Sift 

[0 0 15] Sfc, ±85<7>fl£ B ^^«T-li, S^IIM 
7^*# < ^^:oflt, mifft^t < t v^f^H 
t*4 c ^fE B e a ^7r:llM^i5w^Sg^|T"IEM^rS]^^ 

it. at, tifttefftt«oi5s^^*!)Sffi<7?±atTffifc-c 



ffi]^f)fi4<ot|Bli;ct{:4^^bt'ft-&o 

[0 0 16] -ico J: o &tlft^#tt£&#1-£/^tl, 

t^:t^l$^Ltv^ (PO^tf, ifBaaas 5-00 

0 6 0 0 ^-S-ffi, iff B3BB 56-097318 ^i>|R3?# 
RS) o 

[0 0 17] Cco^Sti. ®}/f$M'S^tt^M& 
^-tilifi Ltztz£>\z mfkimitfr h *t RflTt^SJft $ Hfz 
/SW^^^^.^^-t^«B a a^con-fflij4^li^ffliJ(c 

ffiSB 1" =b *> ifc J* 31* ^^co 4f tt co^tiEgtlT 
[0018] *:-e, «£ ^ Wftftfftt&SfcSSi-**:^ 
^^ft^±ieSt@^^co^®Ov£^^ftli^ LT¥tT4- 

t^srfflv^ :m:)at, m^m^m^ t lxwl&u 

7*— v 3 > (retardation) A n • d coffin 2 0 0 nm^ 
h 5 0 0 n m<OiEilC&£ftJ/&£ t £ *>co£ffl^, Ceo 
fifcSSE*** «*« fc <o m tz ±EOfiffiS« * ^frft ^ 
-tt^iR B e B ^/T:^g^I^t^LTv^ (fl$H5p5-3 13 

1 5 9-ti>$&) o 

[0 0 19] Cco^feii, fiffi^«i3J:^?RflR^^T- 

«o4$ttt»5g-r-&/iit-c4: < , ffi B e B ^^^^^B^-r^ 

§Bft9gc0 7 M> 715 fi), fiffi^«<!0affltt^|fi]. isJ:^ 
SMtt 1 ), ^ntz«tormft^fft4^^bUa:#i- 
[ 0 0 2 0] S ±fe<offi«S«t LTHW*«R 

^6-75 1 1 6^1>IS) o -co?j£-C{i, fiffl 3HSt 
LT^co 2 SScoi Oifflv^v^o 
[ 0 0 2 1 ] — ol± % ®W^tiR^co3oco±/aBW^co 

0, 2 oco±SW^co-^co^ft^'fiffi^«co 

«Ii:»Lt ^coftS-eOi$ : fL, ffi*o*ifii<>fi:«S« 

mm <d an* ft u # l t h » u ^ ^ ft js-c « ^4 l -c ^ 

•9, Ceo co^t7l> f 2 0° ^^70° 4rijS/c LTv^fi: 

[ 0 0 2 2 ] ^-oli, f4tBS«^^BBl*llcJa«f^» 

n b M£f@^t£co?|ffii;3MT ^±I?lf$n a , n c 

n a = n c > n b B8 f* & SS "t\ i"4:^*>, ftco—$4 



(CHltEg-tirSwfclc J: *K ±EHffi^«inf*j&*l$** L 
[ 0 0 2 3 ] ±E0 2fI£IcQtet@£M^o^T, ii9#li 

<, tt«s««Hoi£a 

;£|6jt::j3ttS±ffi*rSf n b ^^JlEIS^I^SIWC 
9 0° <OftJSSr«:1-J:-5tzE^L^ttoS:fflu^C 

[ 0 0 2 4 ] CKOJ: o &f£t@^«£if£ B B B S^T- t fift 
[ 0 0 2 5 ] 

¥5-31315 9^-&WiX'7FZiitz* ffiSJBO'j ^ x 
— ■> a > A n • d OfiS^* 2 OOnm3i»t)5 0 0 n m<7)iS 

[0 0 2 6 ] $ blZ* ±&<Dftf%¥-6 - 7 5 1 1 6 ^ft 

^ ? 0. 0 8 . WLMim<omZ dAM . 5 // mWiKSSt^gs 
^ -t-i^*,, iKJaJf <0U ^t-'-vh > A n • dOtJi* 
3 6 0 nm^^^Mi^I+^^v^rv^, L 

[0027] i^mmwL^^m^m^-tmytmtcom^ 

1-&#Ka**£o Lt^or, ±Eo^ffi<oJ»£\ f£t@ 
<h. An * d<olfiri*t«o J: -9 fciaHKAfcffiSSUSSlT- 

£.CX\**Z> 0 

[ 0 0 2 8 ] *%EEcogtfjli, ±&LfcflSJIi«:JBifei-& 
* C i: **-C S * ±Ett«8« £ ^£ L A: flESX^SK £ 



[ 0 0 2 9 ] 

H<o&itft£M<nffliziliFnm$:mA.i-Z>z. tizx^xffi 
J&&iiZWLik$i7fi%=¥-t . ±Efi£S*jn^<^M1Mt::Be 

i8f)f¥n a, nb, n c^'n a = n c > n b 
«SrW1-^iaffi3lffiT-*oT, ±Iffi$nafcJ:^nc 

O ^ ffi <0 ft * fa U ¥ S 4* « ffi ^ l« £f L A: 1 * Sg B$ f t 

fc±Effljfc : f-omu^4: < t t ltt*H£Lfc»£\ ±E 
M^fT-i^A? ftfciEifcSS U tt 4 {K B a B *tfl- 

ffiJal'T) M ^t-*-> 3 > A n • doolie 3 OOnmJ:*) 
*^ 5 5 0 nmJ: M*£^IEia>1-* - t 4-?#Ki: L 

[ 0 0 3 0 ] ±E<DtHJ&lc t Ui(i\ i£«afB*7&^aiS«ftt 
±§!/r? na, n b , nc^ ? na = nc>nbtv^ 

^T^) iEW* t *#*t <o|2:ffimS:ft* ? ffiffim«^ <t o 
"CfflfK^n&o LfrL. \&¥*m<0') v 3 > A n • 

dW3 0 0 nmtlTi/:li 5 5 0 nmia±0*^. 

i&^i-^o -err-, iass^ 1 ; ^-r- v a > A n * d i 

3 0 0 nmJ:^l< 5 5 0 nmJ: ») /h $ tCK^ 
ffiffl^ £ BfB t" ^> - t tfx S ^> *6 , iRSS^® fft U 

[ 0 0 3 1 ] ?f>i:, H**2 CEH^J <fc ^ ±EiR 

bhR^^'F* Jo &t & iTfcaa/ll CO 'J ^ X* V 3 ^ A n * d <D 

fi* 3 2 0 nm^C) 5 2 0 nmWei(:K^t-&t, iS 

[ 0 0 3 2 ] Sfc, IS*ig3<7)^0^u^^^ B e p^^^^ 
*Lfc±Ett«a«ti8*tt««i:UiJ^^-C, »t£ffi£ 



[ 0 0 3 3 ] Hi:, iEcofl^St^Bli, fS*Jl4 
«ffl"JO? \£ >^*|fiJi:Rfiffl^«^3E®«f^n b 0±E 

>^*mfcatt«ii«^±®«f^n b*>±.E«m»i6]fc 

S^*^ £ + K*t[fi] L T BBS £ *t £ -*tO±EffiffiS 
[ 0 0 3 4 ] 

mi (a) (i*5fcwiw«*iKss^K« i <o««sr^-r 

JISSritALT &&tf£ a B a ?t/7^^4 RtKSf^af ^F- 

f Lti/^o /:/iL, OTit5 a, 5 b l±^4 < t t 

[ 0 0 3 5 ] TfcUfcTj^iM S:«ffi:i-** r 7^K«[2fiiJ 
co 7 tf >^ft2 a U7Xifi3ffl07 fcf >^ft3 
afcli. ^«i-^?KB B a /iOffi B B H 7}?-^9 0° WiaCH 

[ 0 0 3 6 ] $tz, <B5fe« 6 <7>qai|Z«ft 6 a <h flTctfc 7 CO 
qRJIXtt 7 a 4 SWig^-f^ J: ? i:Ei$nrv^ 0 L 

[ 0 0 3 7 ] fl:tlg« 5 a i t* 5 b li , ±*Eco i^t; 

6 i 7 tiftll***?^ fc<OMi;:fifcffl£«5 

a is XX/ 5 btf2mA±fr&ZHX^X (>»toi\ £ <b 

ffig«5 a 4 fell 5 b* f #2ttfiL±<0«»tlt7>ffi*nr 



[0038] mi (b) l±, *5&E«UlS-5>fi1S^l£5 a 

b . nc5i { na = nc>nb OMffi, 1" 
S*tt^t 4r*M«U* *) , fi+§^«5 a 0?tffi£ x 
- yfltt^fiXii^x y z ^-gif ^ i: , ±SJt 
b^^fS]^&ffl^«5 a ^*ffi^ffija*ffi]ztt(CW 
LT x - y ¥fflrtT&ePAT-/n-f ^TftUftK 0 L 

•C'MLtt^o JhEiSflfspn b 0«^H±Effl^«5 
a OS®tz^i5i-^ 4: x SfciiU&it & 2c£P n b , O^fS] 

n bC0HS^[6]ti*enn b 2 (HI 1 (a) C^i") co^ 

fa t 4 * O 

[ 0 0 3 9] U^ot, fi*B^«5 a li, A , B 
"C^iTfilS «r±ffl*f^n a O^Jfa U*t L X Bfft 4 =b f) t 
-f*Ui:\ ffitH^«5 a^^ffit^^tT-ei&SStlf^n a 
O^P] (yttr-^i") SritLt, ±ffl*f^n b £ 

x y^uMLxmm^ xM\^ft^¥'rt*wmfrhmfz 

£>t)lzmj£d®&mtZ>Zklz&iO , emfcLT^fflffi 
^na. nb, n c#f*5BflT*«n^ f lS^L^ttl 

[ 0 0 4 0 ] ±EOfflflf^taRf*OHa»Ki, iiagtff^n 
a co^rfi]Srtth-rs/ilt-C4* < , ±H«f ^ n c^'x«ti 
¥lf^^tL^lt\ iM$n c (Djjfatmt Lfz 

[ 0 0 4 1 ] i fc. i/ltiT^n aO^Pl^lit L fz^m 
±/StiT*n b^it/ncl^ B#Sti ^ Ttftt-C^ < 

Lfct§^"C<>±Et|S|«lw. H^tFr^na^ 
-tt/n b li, B#fti /ittT-i < J^B#ft4 ^>"9 ICdS^f 

^♦IHft:^, ffitaH«5aC0Rffi (x-y¥I) ^)x» 

ft 4^*) *^(±RBfffti t>i) Icia^LTw^LiJTJ: 
[ 0 0 4 2 ] 3 tbtl, ±EC0±JS*f*n b^Iiltv^ 

*^ffl»0*[p3**^tt*^^ * fc«±K«Ffti U^=b 

[ 0 0 4 3 ] ±iefiffl^^S5 a, 5 b (i , 4 
(CTxif, F'JT-fef^-tJi/o-x (TAC) 3?) i;f 



[0 0 4 4 ] ±Efitii1S5 a, 5 b <0$:ftfo£ LX 
(i. — «aulB*tKU J: < m^hiik V 'J 7-tf ;b n 
(TAC) ?!>SftWi8i1±£»Tj3f)jiLT^&o -c 
^UnTMi, 'J h (PC) , **M^U> 

ri/7^-F (pet) 4^im^tt^it^ D a n ttu 

[ 0 0 4 5 ] ffitBStS: 5a, 5 b Ufc^-C, (21 (a) 
U/Tti^:, RfifH^KSa, 5b^$Ii:fi»L/: 
ifflflrSPn b^jtS^^rfi] n b, , n b.Ji, ffl*fi6 , 
7<7>«JR«6a, 7ai:¥lft:I^^L^;i:^HL 
<. S B B a ^fi 1 4 0±E7k:'>^^2 a, 3 

[0 0 4 6 ] 2hiZ s f£ffl^«5 a U&^T, Kf4ffi^ 
«5 a^5E/S#r^n b 0±EI$j^[fi] n b, (i, 
6 C0«flX*li6 a t^FtfT** »3 , 3&*o(4ffi^«5 a ICBfJg 
LtzJf? xmm2n\<D? \£>mfa2 a t & <n -ft rfi] r- ^> 
EH$Ufiffi^tR5 b U&v>T. »fiffl^«5bO± 
I«r$n b <0±Effl$**|fiJ n b 2 ^ffl*«7<?5qftJ|Xtt7 

«3fJjcOv tf>^^rS]3 a tmt^nx&ZZbtffti 

[0 0 4 7 ] H2li, iRSfE^SSB 1 OtJfj£Sr^i-#» 

HflUlitB^tES a £ J: t>*5 b & L> £ ^ tc— it^fl 

tc«6, 7tcj:oTi±£i*LT^*tRj£&££ 0 ±Eflf 
J£T-I±, f£tg^t£5 at5 bOSJ^6$iLtv^£. 
g(i4 < , ffiffl^SS a i fcli 5 b <D 1 tt<nfrX$><z>X 
1> J:^ 0 _hE«*lffiT-(±, fi*BM«5 a JsJO'S b 

[0 0 4 8 ] ffi B e B ^7F^T-4 li, —tt<Oif? xm$L2 , 
3 cO^Stz^tLT, I TO (>f AlSffiHtft) 4£' 

h\ tfy tf-;ur;U3-;H: fri^ 4 & BfifiR 1 0 , 1 

;^e>4£*tlhS5*t 1 2t*7f^ y *i)£JI4fc t ^<b4£ 

i&ikm i 3 ^itAt^cttaotM^^Uo- 

[0 0 4 9 ] KfaK 1 0 , ll^SIli, &A^i/: 

?T£ b b b t>t-^£j9 o° caseft-r* «t *t>^t 
7 tr > ^toa^is ^it^^ EffijR i o<07if>^ 

^rifiJ^ESI 1 ( a ) <D 7 tf > ^*?7 [fij 2 a , SBftJJg 1 1 
O 7 \£ > nj&]tf±mm 1 (a) ^)7H*> 7~fi [fi] 3 at: 

[0 0 5 0 ] H3 lifffi B B 0 ^^^T-4 co«5*;M4¥ffi!a-e 
*&a f , ±JB7 ^>^73^]2 ai:7 ^'>^7j[S]3 a 1 1± 

^c>Ktlft^ifijtc4 5° <o«s ndyy-ftpiz 

[0 0 5 1 ] *5§^«0fltS^«fiti, fil±co J: -5 418 
/£* fc S c 1 1: J: o TSSIft^tlft icffiff LT 4 



[ 0 0 5 2 ] 

[3tiS«] *5S^l: J: & _LEil£BfE*3IE 1 o^frWH 

6 izm^^XSL^-tiU£, HTcom *) -CA& e 4 

[ 0 0 5 3 ] Jft«flC, iEM^'Ml^SftW'ft 
coiPJJ^77iiUo^ri^B^i-^ 0 gj 4 i±?ffiSf|7j^ffi 1 

fiSESUB 1 £ffi/£^£ffi B B a ^i^T4 <hfi7C«6 

»«tsi2 6 ife&mw&xY zn&mmx-Yizts. 

[ 0 0 5 4 ] ffi2 6<Ofia*f6]2 7(l*tL-CftS 

-^^^^§7cft^Wt-^S7c:^ : P7 1 ^@£BL 
(Bftfi7 1^c>jfiS 5 5 0 nmOffejfeSrAWt 
4ib\ Sjfc^i^ 7 1 Offi^tiie "Pit? 7 2 -CSJf^O U 

[0055] *nmmi±, m2 (Dm^mm^mi iz&\,* 

r, iRS^^K : F4 t L t , ?R B a H )S l 3 i;fflw**-r-f 

^ -y ^IbWI-^'J ^7"-v 3 > A n * 

3 2 0 nm, 4 2 0 nm, 5 2 0 n m tzfi^ L 7t 4 

[ 0 0 5 6 ] i^:, fitg^ffi5 a, 5 b t IT, 3^4 
(MA if, h V T-tr^;u-tr;un-x (T AC) 
^) Cr^nf ^ 7^i B B B ^i$L, t -f ^ ^ t -f -y 

HI (b) tC^-T J: ^ LT±M 
* n c t ±mVT& nb t (DmtS X tffiffl^lg 5a, 5b 
C0U$ d f t(Dm (nc-na) Xd ( ^l*t^r 
(DV 9 -T~ is a >m&0 nmr-^oT. ±JSHf ^ n c t 
±®W^nb fcO^J3J:^(2:ffi3l«5 a, Sb^l^d 
f t<?3« (nc-nb) X d ( SrjgP*1--2>*2 <7> V ^ x 
- •> 3 >ffl[^l 0 0 n m"e*> ») , $ 3feJSW^ n b 
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